This paper presents the fundamentals of mechanical behavior of anisotropic sand beds subjected to the loading by wave-structure interactions. A series of model tests was performed on a model structure by using the soil box with two-dimensional plane strain condition and the Toyoura sand ground to clarify mechanical behavior of the anisotropic sand beds bearing structures such as caisson type breakwaters. In particular, effect of fabric anisotropy on bearing capacity was examined in detail. Based on the experimental results in which the shape of plastic wedge zone of anisotropic ground at the peak of bearing capacity was strongly depending on the initial sand deposition condition, an evaluation method for the bearing capacity was also proposed according to the upper bound solution in the limit analysis. 
